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INTRODUCTION
New information technology (IT) solutions are many times accompanied by services that make the technology useful for people, i.e. they support goals, tasks, experiences or activities. IT can also affect customer experiences by improving service encounters (Inbar and Tractinsky, 2011) . This makes IT a vital part of modern services. As mediators or channels for the service, IT needs to be considered as part of holistic experiences of service (van Dijk et al., 2007) . Parallel development of IT and service means that also evaluations of IT should be integrated in service evaluations, '[t] he success of an online service cannot be based solely upon the evaluation of the use of a website ' (van Dijk et al., 2007, p. 3) . As a result, several attempts to consolidate service evaluation models with evaluation methods in IT and information systems have been made (Jiang et al., 2002; Pitt et al., 1995; Watson et al., 1998) .
To support evaluations in those situations, a technique that generates feedback both on the level of service and IT is needed for designers. This paper suggests such a technique based on the theory of planned behaviour (TPB) (Ajzen, 1991) called
the Formative Service Evaluation Technique (F-SET).
The technique is developed to support early testing of service and IT prototypes, or as a technique used in iterative service and IT development, especially when truly novel services are being developed by designers. The motivation behind using the TPB is that the results of evaluation should relate to intentions 2 Johan Blomkvist et al.
of performing the behaviour of using the service. This means that rather than answering questions about what features and functions a service should have, the answers concern how a service should be designed to support the intentions to use a specific service, and specifically what factors influence those intentions. The difference is that instead of only asking whether or not a service is good, we ask about what makes it good and, more importantly, what aspects will affect users' interest in using the service in the future.
To illustrate the usage of the F-SET, it was applied at an early stage of the development process for a new service. Before the F-SET could be used, a period of concept design had taken place, where the what of the service (Holmlid and Evenson, 2007) had been explored. During this period the concept was detailed to enable a useful description of the service that was being developed. This description is important for F-SET, to allow customers or users to understand the future behaviour. The service was intended to allow users to plan their meals based on a database of food recipes and then place delivery orders for the related food items. The F-SET was first used to identify relevant factors that influence the intention to perform the behaviour of using the service. This was done using a low-fidelity prototype, consisting of a description of the service, explaining the main functions and two screen shots illustrating the suggested user interface. Then the service was tested using a second prototype. The whole process can be seen in Figure 1 .
On a general level, the issue this research is investigating is: what type of knowledge can be generated using the F-SET? More specifically, we wanted to find out whether formative information could be generated with relevance to design, and since the technique is meant to evaluate both the IT system and the service simultaneously, we also wanted to know if design-relevant formative knowledge could be generated both in relation to the IT system and the service. Finally, to be able to use the F-SET properly we needed to create a deeper understanding of what information was associated with the constructs of TPB. In sum, to be constructive and useful, the technique should provide formative design knowledge about what is important for users, based on rough representations of the service, in the context of meal planning and home delivery of food.
IT systems are part of services, as mediators of service. When we make a distinction between the IT and service, the service should be thought of as all interactions not mediated by IT. We use the term IT or IT system to refer to digital artefacts such as programs and applications, and the term service to refer to activities such as interactions between stakeholders.
THEORY
This section provides an overview of issues in evaluation of IT systems and services, and illustrates why traditional humancomputer interaction (HCI) evaluation methods are not suitable for generating formative information on factors influencing intentions to use an IT-based service in its early development stages. Different models and theories of use intentions are also presented and the particular suitability of the TPB is described.
Evaluation of systems and services
Understanding intentions is a way of navigating the complexity of services. The context of the current study was the early stages of development of a service providing the ability to plan meals and order food, get food delivered, or have the option to pick up the food at a grocery store. A similar challenge can be found in Norros et al. (2011, p. 300) : '[o] ur problem was that the design was still on the level of a concept and, yet, in order to test its potential, the test situation needed to be rather complex'. In these situations, understanding intentions and factors that influence the performance of behaviours in specific contexts are important.
The need to be more context-specific in evaluations has been pointed out in previous research. For instance, cultural differences entail cognitive differences (Clemmensen et al., 2009 ) that influence the ability to generate knowledge from prototypes. Goals of evaluations should also be developed in the specific cultural (Paterson et al., 2011) and situational context of the target users (Hvannberg et al., 2007) .
The F-SET rests on the assumption that the usefulness of software and products depend on the value they provide Formative Evaluation of IT-based services 3 for stakeholders. This view is becoming dominant in service management and marketing fields, which have similar goals and motivations as HCI. Service-dominant logic is a perspective in service research, suggested by Lusch (2004, 2008) , contrasting the former goods-dominant logic, where the value was seen as intrinsic in products, with a view of goods as mediators in value co-creation between service providers and customers. Another similar view is expressed by interaction design researchers (Arvola, 2010; Löwgren and Stolterman, 2004) , who also attempt to shift focus from intrinsic values of software and products (goods) in themselves towards a focus on value-in-use, or use qualities. Adding services to existing offerings has long been a strategy for adding value, and distinctions between traditional manufacturers and service providers are increasingly hard to make (Vandermerwe and Rada, 1988) . This is due to the many nestled and bundled product-service propositions. The shift from pure goods or mixed goods and services to a service-dominated business strategy has been labelled servitization and many advantages of servitizing have been suggested (Vandermerwe, 2000; Vandermerwe and Rada, 1988) . Servitizing refers to the transition from a goods-dominant logic to a service-dominant logic. One result of this is that software and products are seen as ways to provide service for customers. For developers of software or products this means that larger considerations for use situations and value have to be made. Wild (2010) has pointed out that there are significant similarities in the goals of HCI and service research, and that methods and approaches in HCI can benefit the area of service research. One of the proposed approaches that can benefit service research is prototyping. Prototyping has been suggested as a way to express aspects of future service experiences (Holmlid and Evenson, 2007) , and been pointed out as one of the service research areas that should be prioritized (Ostrom et al., 2010) .
The use of prototypes
Prototypes allow designers to get a peek into future situations before committing wholly to one of many alternative solutions and ways to implement them. Prototypes can thus be used to observe behaviours in liminal states, i.e. 'temporary "as if" circumstances, out of ordinary space-time, in a marginal position or between one context and another' (Dyrssen, 2010, p. 230) with new or altered elements that influence behaviour. As such, prototypes in design can function as learning tools (Coughlan et al., 2007) that 'may exist at any level of resolution-from very rough to highly refined-and may be used at any stage in the design process to explore, evolve, and/or communicate ideas' (Coughlan et al., 2007, p. 3) .
Design is different from service development in that designers sometimes use evaluation prototypes (Floyd, 1984) : representations that are made to evaluate concepts within the development process. Consequently, there are many prototyping techniques in design where rough and early representations can be used. Most evaluation models in service management are intended to test the quality of existing services (see Seth et al., 2005 for an overview).
HCI evaluation methods
An important aspect of prototypes is the ability to learn from them and extract knowledge about how successful they are. In HCI, two dominant approaches to evaluation can be identified. One focuses on the evaluation of usability, by considering aspects that either pertain to qualities of products such as reliability or portability, or by looking at qualities in use such as effectiveness, efficiency and satisfaction (Hassenzahl and Roto, 2007) . The other approach focuses on user experience evaluations, where hedonic values are important (Hassenzahl, 2003) .
Usability evaluation methods (UEM). Usability focusses on understanding how well systems support users' ability to perform tasks, and UEMs are used to assess those systems. UEMs can be categorized in different ways, but there are essentially three main types of methods : inspection (or expert), evaluation (e.g. heuristic evaluation, Hvannberg et al., 2007; Nielsen, 1992 and cognitive walkthrough Chikhaoui and Pigot, 2010; Langdon et al., 2010; Lewis et al., 1990; Mahatody et al., 2010) , model evaluation Sutcliffe et al., 2000) and user evaluation (e.g. usability testing Nørgaard and Hornbaek, 2006) . However, 'regardless of the method, the goal of all UEMs is essentially the same: to produce descriptions of usability problems observed or detected in the interaction design for analysis and redesign' (Hartson et al., 2003, p. 6) . In this sense, UEMs are not explicitly related to discovering factors related to the intention to use a service that is being developed.
User experience evaluation. Unlike the usability paradigm, user experience extends the focus from tasks to affective aspects of interacting with products (Forlizzi and Battarbee, 2004; Hassenzahl and Tractinsky, 2006) . Evaluations of user experience focus on qualities of affect and aestethics, and use tools such as the SAM (self-assessment manakin) scale (Bradley and Lang, 1994) to evaluate affect, and validated questionnaires to evaluate aesthetic qualities (Bargas-Avila and Hornbaek, 2011) . Apart from having a focus on experiences of using products and artefacts (Forlizzi and Battarbee, 2004) and not on services, techniques for evaluating user experience focus on the properties of products and associated affective responses (see e.g. Hassenzahl, 2001) and not on factors that influence the intention to use a service.
Service evaluation methods
There is a long tradition within service marketing and management of evaluating service quality (Seth et al., 2005) . One of the most commonly used service quality measurement instruments is SERVQUAL (Ladhari, 2009; Parasuraman et al., 1988) . SERVQUAL measures the gap between expected and percieved quality on five dimensions: tangibles, reliability, responsiveness, assurance and empathy. This is a good way to 4
Johan Blomkvist et al. measure the quality of existing services, and it can be used to generate knowledge that is related to users' satisfaction with the service (Jiang et al., 2002) . However, the outcome of SERVQUAL is summative in nature, like most service quality measures (Seth et al., 2005) , because the intention behind them is to evaluate existing and fully developed services. The outcome of SERVQUAL is a value representing service quality rather than factors that influence future use of the particular service evaluated.
Models and theories of use intentions
It is important in any service development process to understand why users choose to use different channels of the service proposition. Understanding salient beliefs and associated attitudes helps marketing and managing service propositions, but also the specific reasons why individuals adopt and use technological innovations are important. Much research has been conducted about attitudes and behaviours, many times looking at how to predict adoption of technology. However, understanding the steps involved in forming an opinion about a technology and understanding how attitudes are influenced by usage is a complex task. There are many temporal effects on behaviours and attitudes toward IT (Karahanna et al., 1999) . Karahanna et al.'s (1999) study is particularly interesting since it highlights the problem of actually understanding what happens before an individual decides to use a product or service. This question is at the core of this paper, but we do not consider the question of what makes people choose to continue using the product or service.
Information systems success
The information systems success model (DeLone and McLean, 2003) focuses on use as a dependent variable of information system success with system quality and information quality as core components. The model includes a service quality measure. The authors 'believe that "service quality," properly measured, deserves to be added to "system quality" and "information quality" as components of [information system] success ' (DeLone and McLean, 2003, p. 18) . Service, system and information quality are used separately to understand use and user satisfaction. The authors have suggested that use can be substituted with intention to use, since it is an attitude rather than a behaviour, and intention to use and user satisfaction have a close relationship. The argument is that first, an IT system must be used, then satisfaction judgements can be made, that in turn affect intention to use and subsequently use.
Technology acceptance model (TAM)
TAM is specifically aimed at parsimoniously explaining intention to use information systems, with perceived usefulness and perceived ease of use as central constructs (Davis et al., 1989) . TAM was originally designed to predict the acceptance and usage of information systems on the job (Venkantesh et al., 2003) . Perceived usefulness concerns whether subjects believe an information system would enhance job performance. Perceived ease of use however relies on a representation of an information system that allows subjects to evaluate how much effort using the system would require. TAM does not generate knowledge about what domain specific factors would influence the perceived usability and ease of use.
Theory of planned behaviour
The TPB originated in the field of social psychology and is a model for explaining behaviours. It has been shown in many studies, with many different types of behaviour, that TPB is a robust predictor of both intentions and actual behaviour, including behaviours such as IT-system adoption. With the TPB model comes a method for eliciting the salient factors affecting the forming of intentions to carry out an actual behaviour. This is the main way TPB distinguishes itself as a method from the other evaluation approaches described previously. TPB has been found to be an accurate predictor of intentions to use IT (Mathieson, 1991) and subsequent use (Armitage and Conner, 2001; Conner et al., 2002) . TPB is based on the theory of reasoned action (TRA). TRA was developed in the field of social psychology with the ultimate goal of generating knowledge about social phenomena (Ajzen and Fishbein, 1977) . The core constructs of TRA are attitude towards behaviour and subjective norm. Attitude towards behaviour is how a person feels about performing the behaviour and subjective norm is a person's understanding of how significant others would react to performing the behaviour. The major critique against TRA has been that it does not account for situations where people cannot wholly exert volitional control over behaviours (Ajzen, 1991) . This later led to the development of TPB which included perceived behavioural control (see Figure 2) .
At the heart of the TPB is intention to perform a behaviour, which correlates strongly with performance of behaviours. Intention is influenced by peoples' attitude towards the behaviour under study, as well as subjective norm. Limiting the ability to perform behaviours is the amount of control individuals have over the situation and while the actual control is undeniably important, the perceived level of control is more accessible in relation to intentions and behaviours of individuals. The least powerful predictor is subjective norm. Subjective norm also becomes less relevant as subjects' experience of using an IT system increases (Karahanna et al., 1999; Venkantesh et al., 2003) . TPB has been successful in the sense that much research has been conducted about the theory and the tool, which has also been used in many different contexts and evaluated numerous times (see e.g. Armitage and Conner, 2001 for an overview). Since TPB is based directly on TRA, which has proved to be useful across a wide range of domains (Sheppard et al., 1988) , it is suitable when new behaviours and contexts are explored. Subjective norm allows for additional insights about influences on users' behaviours. We propose that the TPB is a helpful tool when an IT system is evaluated as part of a service due to its ability to generate insights about the specific design situation and attitudes that influence behaviours. The added value of using TPB in service prototype evaluations is that apart from revealing information about future use of services, it produces insights about attitudes about using services, people whose opinions influence usage, and peoples' perceived control over the situation and factors that influence perceived control and agency. This is done by using a predefined set of questions to first understand the relevant concepts for each situation, and then asking the resulting questions about peoples' behaviours. Mathieson (1991) has looked at users' intention to use an information system comparing the TPB with TAM, suggesting three main differences. First that TAM is more general, using a standard set of assumptions about IT systems and their features while TPB is concerned with situation and context specific information. Secondly, it is assumed that the inclusion of social variables in TPB can account for some variance in intention to use IT that TAM would not identify. Thirdly and lastly, for some TPB questions you might have to provide an alternative for subjects to be able to provide an answer. This comparison may be influenced by individual preferences or reference points in TPB while TAM does not require any such comparisons. Comparisons however ensure that all subjects use the same standards for their choice.
Comparison
Both TAM and TPB explain intention to use IT systems well (Mathieson, 1991) . On the other hand, TPB provides more specific information about an IT system; it shows several qualities of systems, it identifies barriers to using the system, and it suggests groups whose opinions might be important for system use. Also, TAM does not add knowledge about what it is that makes IT usable or easy to use (Benbasat and Barki, 2007) : 'We have recommended that researchers revisit the core theory of TPB and redirect their focus toward examining different antecedents /./ to reach a more comprehensive understanding of what influences adoption and acceptance in different IT use contexts and to provide more useful recommendations for practice' (p. 216). Henderson et al. (1998) recommended that: 'when considering volitional behaviour we feel that it is appropriate to consider the more encompassing TPB as the starting point for future research' (Henderson et al. 1998, p. 398) . For these reasons, TPB is more suitable than TAM for generating formative knowledge for intention-to-use-focused service evaluations.
As for the information system success model, it is focussed on evaluating IT systems rather than services, as pointed out by Pitt et al. (1995) . Consequently, a need to include a service quality measure has been expressed (see e.g. Kettinger and Lee, 1995; Li, 1997; Wilkin and Hewitt, 1999) . Attempts to do so have mainly been done by using the SERVQUAL instrument. However, using SERVQUAL does not provide information about factors that can be used to redesign a system. It is a summative evaluation instrument, and not suitable for formative evaluation.
To summarize, TPB seems to be the best choice as a foundation for a formative service evaluation method.
THE FORMATIVE SERVICE EVALUATION TECHNIQUE
The F-SET makes use of TPB to get hold of the salient factors that influence the target users' intentions to use the planned service. The F-SET consists of two phases. The first phase is a pre-study built on TPB. The second phase is a test of a prototype of the service with the intention of gaining in-depth information of how users perceive the service with respect to the factors generated in the pre-study.
Pre-study
The pre-study is done by means of a questionnaire that is sent out to people representative of the intended target user group for the service to be evaluated. By means of a lo-fi representation such as scenarios and illustrative sketches, the first part of the questionnaire briefly describes the intended service, enabling the respondents to imagine themselves using the service. The second part of the questionnaire contains questions to elicit the informants' readily accessible beliefs on behavioural outcomes, normative referents, and control factors with respect to using the described service in a certain way and for a specific time period. These questions follow Fishbein andAjzen's (2010) proposal for eliciting salient beliefs.An illustration of this part of the questionnaire with the placeholder XYZ for the service name is shown in Table 1 . In this example usage is specified as daily and the time period is specified as being for the next 3 months.
The questionnaire data are then analysed through deductive qualitative content analysis (Kondracki et al., 2002) , following the procedure in Elo and Kyngäs (2008) , in order to list the salient outcomes, normative referents and control factors. The resulting lists are ordered in terms of the frequency with which they were mentioned by the respondents. Note that respondents may have brought up a listed belief both as something positive and negative. Johan Blomkvist et al. 
Test
Based on the lists of salient beliefs elicited in the pre-study a new questionnaire is designed. This questionnaire is intended to be the basis for an interview that is carried out after a number of representative users have tested a prototype of the service. Different methods for representing the future service can be used in this phase, such as experience prototypes (Buchenau and Fulton Suri, 2000) or service walkthroughs (Blomkvist et al., 2012) . The requirement is that the representation allows the user to interact with and experience the service. The questionnaire contains three parts. The first part focuses on the behavioural outcome beliefs, and lists the most frequently occurring beliefs as one semantic differential question each. For example, if the behavioural outcome belief factors time and health came up in the pre-study, the corresponding questionnaire items could be:
The XYZ service is characterized by: After an informant of the test has filled in the questionnaire it is used as a basis for an interview where the focus is on finding out the reasons behind the informant's answers. It is recommended to first go through the parts where the informant had made an answer leaning towards the negative side, and then go through answers leaning towards the positive side.
The transcription of the interview is then analysed and translated into condensed meaning units using the process described by Kvale and Brinkmann (2009) . Each unit is then condensed into themes. After this procedure has been done for all the interviews, all themes are categorized and refined, and related to the three TPB factors. Finally, each theme category is given a short descriptive name. 
CASE STUDY
This section gives an example of how the F-SET was applied to the formative evaluation of a service in the domain of meal planning and online grocery shopping. The project was still in the early stages and from a business strategy point of view, it was imperative to find out more about the target users'perceptions of the service and the most important factors that could influence their willingness to use it.
Service description
The basic idea of the service was to help city-dwelling families with young children and two working parents with meal planning and grocery shopping. These are tasks that this particular target group often perceive as stressful, difficult and time-consuming, while still being of great importance, especially considering the health of their children. A central part of the planned service is the web-based platform for finding food recipes, and making meal plans, as well as placing orders of the groceries contained in the planned recipes. This IT system is here referred to as MP (as in Meal Planner). Figure 3 shows a screenshot of the MP-prototype as it looked at the time of the evaluation. The part to the left of the screen is a calendar in which found food recipes could be placed using drag-and-drop. The central part of the screen shows the automatically generated shopping list, that contains all the groceries needed to cook the planned recipes, and in the right quantities. To the far right is an order button for commanding the groceries and have them packed and delivered to the user's home.
Hence, the user mainly comes in contact with the service through MP and through the grocery delivery. Behind the scenes, however, the service is more complicated. Purchase orders must be transferred to a collaborating food store, which packs the groceries and hands them over to a delivery company who brings them to the user's home and handles the payment. In other words, there are several collaborating partners and many steps where things can go wrong.
Method
Two prototypes of different fidelity (Rudd et al., 1996) were used to represent the future service in this study. Following the F-SET, the first step of evaluating the service was a prestudy that consisted of a web survey. The representation of the service at this early stage was a low-fidelity prototype consisting of scenarios of use, and detailed design sketches. The next step included a field test of a more high-fidelity prototype of the service, running for two and a half weeks, including a beta version of MP. Using the service prototype people could order food using MP, get food delivered to their homes or pick food up at the grocery store. This step was concluded with interviews where informants answered questions about whether the factors generated in the pre-study were addressed by the service prototype-and in what way.
Phase 1-pre-study
The pre-study survey was divided into the F-SET's prescribed two parts, and an additional third part. Owing to an on-going market survey and a request from stakeholders of the service, the third part was added. Johan Blomkvist et al.
• The first part contained a textual description of the service, complemented by two screenshots from the early MP prototype.
• The second part contained the questions to gather information concerning the TPB-factors, e.g. 'What do you see as the advantages of your using a web-based meal planning service for planning and carrying out the majority of your grocery purchases?' (see Table 1 ).
• The third part contained four additional questions, including a question about whether the respondents would consider using the service if it were available.
In this case we did not specify a particular time period for the behaviour. The survey was sent out through e-mail to 39 families, of which 28 answered. The respondents were chosen based on a convenience sampling strategy with the only limitation that they had to be a family with at least one child less than 10 years old. The survey data was analysed by means of a deductive qualitative content analysis, following the detailed steps in Elo and Kyngäs (2008) , in order to find the appropriate beliefs relating to the TPB factors. The frequency with which the beliefs were mentioned was also retained.
Phase 2-testing the service prototype
The second phase was directed at understanding the experience of a prototype of the service as a whole, including not only planning and ordering, but also the packing, delivery and payment process. As part of the service prototype the prototype of MP was used. At this point mainly the core functions were available-finding and planning meals by searching for recipes in a database, as well as ordering groceries through an automatically generated shopping list based on planned recipes. Some other choices were shown, but offered no functionality. This allowed the informants to form an understanding of what additional functions and options could be offered by the service. By not allowing a higher functional fidelity (McCurdy et al., 2006) focus could be turned to the core functions.
Upon placing an order it was sent to a grocery store, where the food was packed. Depending on where the users lived they either got the food delivered to their home or picked it up themselvesready and packed-from the grocery store. Grocery delivery and payment was handled by participating service stakeholders. The reason for not using an external delivery company (as intended when the service goes live) was that handling the delivery and payment was not particularly burdensome given the small number of informants and would give the participating stakeholders important first-hand experience. The analysis of this experience is however outside the scope of this paper.
As prescribed by the F-SET, the factors from the pre-study were used to create an interview guide in the shape of a questionnaire, to be used after the testing period had finished.
Five informants were used in this phase, none of whom had participated in phase 1. Four were families meeting the requirement of having a young child at home, and one was living alone. Before the testing started, the informants were briefed individually and given an introduction to the service and the MP IT system. Given the prototype nature of MP, the informants were also informed about the limitations and that bugs were still present. The informants were asked to use the service for all their grocery shopping during the study period. They were also given information about a person to contact in case they had any questions or problems during the study.
The informants used the service for two and a half weeks, conducting the main part of their grocery shopping and meal planning using MP. An interview was then conducted with the questionnaire guiding the questions. The interviews with the four families were carried out with the person having the main responsibility of food shopping in each family. The informants were asked whether the service was working satisfactory according to the predefined factors. By answering on a 5-point scale the informants would indicate in each belief area their individual rating. Then, the questionnaire was walked through by focusing on the negative answers first and then another iteration going through the positive answers. The goal of this walkthrough was to uncover the reasoning behind the answers.
The interview material was then transcribed and translated into condensed meaning units using a predefined process (Kvale and Brinkmann, 2009 ). Mostly, each answer to an interview question was treated as a single condensed meaning unit, but in some cases an answer was split into several units, e.g. when the informant talked about completely different reasons for an answer to a questionnaire item. Each condensed meaning unit was then transformed into a theme. This was done separately for each interview and by different analysts. All themes from all the interviews were later categorized and further analysed, resulting in a merging of refined themes. No hierarchical themes came out of the analysis. This analysis and refinement was done as a collaborative effort with all analysts working together on a single excel sheet. After that, each remaining theme was classified into one of the three TPB belief categories (behavioural outcomes, normative referents and control factors), and given a suitable short descriptive name, used in the results presentation in the next section.
Case results
The results of each phase of the case will be discussed here.
Phase 1 results-pre-study
The generated factors for each belief are presented here. The numbers represent frequency of answers in terms of the number of informants that mentioned the factor. Frequency is used here to indicate what the commonly mentioned topics were-not to make any generalizations about the importance of the topic. The aim was rather to find the main factors influencing subsequent intentions to use the service. The frequency is also a result of how the phrases are categorized in the content analysis. Other Formative Evaluation of IT-based services 9 ways to extract factors can be imagined and explored-see the section on Future research. Some interesting results will be highlighted in their respective belief category (Table 2-4) Time is the factor mentioned by most informants. Saving time is considered a positive effect of using the service by many, however, some others thought that it would take more time to plan and place the orders. In terms of delivery it was considered comfortable that the groceries would be packed already and as a family you could save time and transport. The service could also decrease the amount of impulse shopping. On the negative side it would be more difficult to control the quality of the groceries and some felt that you would miss out on the experience of shopping. Some examples of how bad interface design can ruin the service and some suggestions for functionality were suggested. One observed problem is that some people do not want to use technology, but others see the usefulness of being able to order food from anywhere.
It was believed that the service could lead to more inspiration and variation in food intake, and some expressed the opinion that the IT system could provide an overview over ingredients and shopping lists, over groceries, recipes and planning. Planning in itself was experienced by some as negative by limiting spontaneity. It was expected that using the service would lead to greater variation and healthier eating but also to a more expensive food situation. Some were worried that they would no longer be able to control the amount of groceries or the brand, and that the service could potentially limit the amount of available brands. Personal goals could potentially be achieved using the service, and customisability was seen as a positive thing.
The people closest to the informants were frequently mentioned but opinions about whether they would be positive or negative in their attitude towards the behaviour varied. The informants also thought that the owners of the company behind the service should be positive to using the service. Local shop owners might be displeased however since people might not use their store as much. Variation is not something that the informants necessarily feel are prioritized by their children. In society as a whole people who care about the environment or about the person using the service could have positive feelings about the service, but it could also be the other way around and e.g. older people might not approve of the service, one informant said. Friends might also have mixed opinions about the service. Allergists would rather be positive about the service. Also here the price will be important for the use of the service. An expensive service would prevent them from using it, while a cheaper service would positively affect some informants. From a technology point of view it was considered important that the service could be accessed from different products, for instance many would like to have an application for their smartphone. Availability would have a positive effect on their use. Poor access to technology was a limiting factor for some respondents. If the interface would be too complex that would also hinder some from using the service. Also, if the database would miss some groceries that would significantly decrease the experience of the service. The shopping list should be possible to adjust, the size of packages should be customizable, it should be possible to choose brand, and the IT system should consider what has already been bought before.
The recipes in the database would also influence use. Recipes should be simple and appealing, and there should be a significant number of different recipes to accommodate different needs such as allergies and other preferences. Many also felt that the food should be delivered to the home address. The service should not be time-consuming and lack of time could be a motivating factor for using the service. The IT system could also suggest menus for whole weeks and suggest recipes to make the service attractive. Categories of recipes could also improve the service, with categories like 'quick and healthy', 'parties'and 'simple food for many'. Informants also mentioned that the recipes should be coupled with the shopping list so that they would not have to do that manually.
Phase 2 results-test
In this section, we present how well the factors from the prestudy were addressed by the service prototype. The mentioned factors in test two are summarized in Table 5 .
Behaviour Behavioural factors that were not mentioned during the interview were technology availability and personal goals. Time. During the interviews based on the questionnaire, most positive comments about behaviour by the informants concerned saving time by not having to go to the grocery store to shop. It was considered negative that things did not work, which made it take a lot of time. Someone also said that the planning in itself was too time-consuming, because looking through all the recipes took too much time before making a decision. Not having a list with type and brand of groceries also made it timeconsuming because it was complicated.
Delivery. Positive answers about delivery concerned less impulse shopping, which was positive, and that the delivery in itself was good. The negative ones were about missing the experience of going to the store.
Usability. Error messages were experienced by some to increase uncertainty. Some were not sure whether they would get the groceries they had ordered or not. Except for that a number of bugs were reported.
Food inspiration. Some informants said that they had been inspired in their cooking by using MP. Some others said that the Overview. Good overview of recipes and menu were comments that came up.
Planning. The impression of planning varied among the informants. Some were unused with planning and some felt that planning made it more difficult to be spontaneous. Many informants also considered it positive that they had to plan by using MP.
Increased food variation. Some said that they ate as varied diet as usual when using MP. One person also felt that food intake had been more varied.
Health. The participants felt that they had not eaten more or less healthy after using MP.
Groceries. Some informants made remarks about not being able to touch the fruit in the store, which led to unwillingness to buy fruit using the service. It was also difficult for some to remember which brand of grocery to order.
Not getting discounts. One informant had an opinion about missing out on discounts. The informant had searched for discounts on her own to see which ones were offered by the particular store used in this study.
Other. Some said that it would be good for the environment if more people used the service and if the delivery firm could deliver to more people at the same time.
Subjective norms. Except for the beliefs in the table there were informants who said that they were not affected by other people or groups at all. Some said that their view of the service would not change now that they had their own opinion about it and that children affect planning but not use of the service.
Partner. Some said that it would matter if the partner felt that the service was working. The partner can have both positive and negative effects.
Company/store. Those who had an opinion about the store said that marketing of the service would influence them. The supply from the store they would shop from can also be important and affect use of the service. Also the way the company behind the service would approach customers and market the service would influence them.
Children. According to the informants it was also common that children would influence them. If children for instance want to go to a store they might end up doing so.
Society. People who care about the environment were the only suggested group here. Delivering the groceries to places where a lot of people work could for instance make people who are worried about the environment more positive towards the service.
Friends. Friends influence the informants. For instance, friends who use similar services influence their own opinions and choices.
Allergists. If allergists feel that they can trust the service provider that will influence their judgement. Stores should take allergies seriously because you need to be able to trust that you can eat the food. Control factors. The discussed control factors were the same as in the pre-study, but with the addition of two factors that emerged from users during the interviews: offers and service trustworthiness.
Price. The price was a major concern for the informants since they thought the service could get very expensive. They were worried about getting the most expensive groceries without having anything to say about it.
Technology availability. Generally they saw no barriers with using a computer and they suggested that a smartphone application would be good and that they could imagine paying for it.
Usability. From a usability point of view it was made clear that providing good solutions for the following issues were important; adjusting the number of people in recipes, printing and editing the quantity of ingredients in the shopping list.
Shopping list. Informants wanted a clear connection between the shopping list (containing ingredients) and the grocery items that the ingredients will be translated to in the store. They wanted to make their own choice of brand, etc. Also, price information was missing.
Recipes. The amount and quality of the recipes was seen as an important factor for the willingness to use the service. Some informants wanted the possibility to add their own recipes as well. On the positive side, there were some that thought the range of recipes was good, and that they were not too advanced. Furthermore, the overview of the recipes was good, and it was found to be exciting to look for recipes and make shopping lists.
Allergies. There were informants who thought it was difficult to adapt groceries according to allergies, since one for example could not specify that you wanted pasta not containing eggs.
Delivery/packing. Some of the negative opinions connected to this factor concerned the ability to feel certain groceries and see the quality. Others simply appreciated not having to go to the store. Some informants mentioned that the home delivery was good and would make it more likely to use the service. Having the possibility to choose between picking up the packed groceries in the store and having them delivered was expressed as a suggestion. There were also some negative comments about experiencing errors in the delivery in terms of missing grocery items, and that the wrong type of groceries (too expensive or not ecological) had been chosen by the food store personnel.
Time. Only one informant had an opinion related to time (in the context of control factors). The informant was not the type of person who plans, and did not like the planning in MP, which took unnecessary time.
Suggestions. One informant wanted recipes in search results to be ranked according to individual preferences.
Preferences. Similar comments to the comments on 'suggestions' above.
Recipe categorizing. It came up that some categories were missing (e.g. for outdoor cooking), but in general the categories were seen as helpful. One informant thought that the categories had no impact on the willingness to use the service.
Connection between recipes/shopping list. With respect to this connection there were only positive opinions. One informant thought it was the best part of the service.
Offers. The informants who brought this up lacked campaign offers, and several meant that discounts should be on display in MP.
Service trustworthiness. One informant lacked an order confirmation from the actual food store (not just from MP).
ANALYSIS
An analysis looking at the result of using the F-SET was conducted after the method had been used in the case. The analysis looked at both the result of phase 1 (pre-study) and phase 2 (test) and started by adding each opinion, expressed by one or more informants, to a table. The analysis template and some excerpts from the data can be seen in Table 6 . Some of the collected opinions were pure suggestions, these could not be categorized as positive or negative and were given the label 'neutral'. The constructs (behaviour, control and reference groups) and factors related to each opinion were also added. The analysis then looked at each opinion to see whether it concerned the IT system or the service, and if the informants had expressed a positive or negative view. Since the F-SET should be used in formative stages the analysis also involved the generation of ideas for IT system and service redesign, as well as ideas about what stakeholder would be involved in the solution or redesign.
The actual comments made by the informants were also included in the data sheet. The comments associated with the numbers in Table 6 were:
• #3 It could sometimes take too much time • #67 Suggestions for weekly menus increase the likelihood of future use • #82 Children would be negative towards the service • #16 Plan anywhere and at any time • #65 Less likely to use if it takes too much time • #92 The planning was too time-consuming • #160 The current categories are understandable • #102 Good overview of recipes and menu • #151 Did not like planning because it takes time The material was analysed by three researchers, two senior and one junior. Choices of how to categorize the opinions were arrived at through consensus. The analysis also looked at the opinions by themselves, and the associated factors and constructs to discuss how they can be used. The analysis result is divided into distribution of comments and general findings.
Analysis results
It was important that the method could be used to gather information both about the IT system and the service, and that opinions were expressed both about the positive and negative Johan Blomkvist et al. aspects of them. In all, there were 80 opinions related to the IT system and 67 opinions related to the service. These were quite evenly distributed over the pre-study/test. There were also 67 positive and 73 negative opinions about either the IT system or the service (see Table 7 ). Also from this perspective the distribution between pre-study and test were quite even. In all six bugs were reported in relation to the IT system and one failure of the service delivery (a user received other groceries than the expected). For the bugs we did not generate any suggestions for solutions, but for all the negative comments after the test we suggested solutions. In all, redesigns/improvements or suggestions for additional functions and services were generated for the 36 negative/test opinions, almost always for both the IT system and the service, including a remark about who would be affected by the solution or redesign. The number of negative comments about each factor from the pre-study provides an indication of how prioritized the solution/redesign is. We found solutions that would include MP, a grocery store, and the delivery firm. These actors would all have to be involved in the redesign of some of the suggested solutions.
General findings
The pre-study results concerning behaviour indicated which factors would influence the intention to use the service. The complete list of factors can be seen in Section 4.3.1. Phase 1 results-pre-study. Opinions in the pre-study were based on the first prototype, and reflected both positive and negative assessments. Negative control judgements were important to look further at, since critical control factors can prevent users from being able to use the service.
A categorization of the reference group comments based on the pre-study could be made. All comments were negative, i.e. all the mentioned groups could influence intention to use the service negatively.
When looking for potential ways to solve negative comments it was sometimes possible to look at suggestions made in other contexts. The comment by #67 above is a solution to the problem introduced by #92: that planning was too time-consuming. That can be solved by having ready-made meals provided by the service.
DISCUSSION
The F-SET suggested implications both for how to design, and how to market the service. Using the F-SET also indicated how interested the target group was in the service, in addition to providing detailed, hands-on information about the service and Formative Evaluation of IT-based services 13 the system. In a similar study, Henderson et al. (1998) found that peer-group norms and enjoyment of using a grocery shopping system were most important for intention to use. While the general TPB questions concern the likelihood of the informants to perform a behaviour, it is also interesting to see how this method reveals information that is critical to usage on several different levels-from functionality of the IT system and its buttons to conceptual features like whether to provide home delivery or not. One important issue for the technique to be useful was whether it could generate feedback about both the service and the system. We found that the F-SET generated comments about the two (80 IT system, 67 service), and that comments were made about both behavioural and control beliefs. It is unclear exactly what aspect of the F-SET that motivated feedback about both IT and Service, but presumably people will not make that kind of distinction when confronted with a description of the service. Instead, guided by the TPB questions, they will comment on any aspect based on whether it will influence their intention to use the service. Of course also other context and situation-specific variations in the use of the F-SET will influence the kinds of feedback that is generated. The outcome of the F-SET are assumed to be related to the intention to use the service, as previous research has shown that TPB is a powerful predictor of behaviours in various contexts (Armitage and Conner, 2001; Sheppard et al., 1988) and intentions to use IT (Mathieson, 1991) . Even though distinctions between service and system are not always easy to make, this result increases our confidence that the F-SET can be useful for formative evaluations of services.
The pre-study generated factors that influenced the intention to use the service while the next step, the test, made the information more specific and substantial. So, while the first step indicated more about the service concept and the basic premise of the service, the second step produced more information about the usefulness and specific functions of the IT system and service delivery, as expected by higher fidelity representations (McCurdy et al., 2006) . Underlying the F-SET is the assumption that behavioural beliefs are important for the continued use of the service. If the outcome of a behaviour is perceived as favourable, it will motivate further use of the service. Hence, the more realistic the test is, the better predictor of future adoption of the service.
The identified factors
The factors are many times overlapping and the same opinions expressed by the informants could sometimes be attributed to more than one factor. Some factors were also closely related, such as availability and usefulness of technology.
From the material collected it is difficult to differentiate which factors are the most important for the future use of the service, but theoretically, every factor will have some impact. In this study we looked at how many comments were made in regard to the identified factors. In the pre-study, many informants talked about time and delivery, which were also factors that were discussed extensively in the interviews. In relation to the service, most informants felt that these were areas where the service could contribute in a positive way. Time is also a recurring factor in the control beliefs category, as well as system usefulness, which will also be a deciding factor when users make their choice.
The method generated many useful insights about what MP should improve to increase the chance of a successful service. It is important to bear in mind that the constructs (behaviour, subjective norm and control) yield qualitatively different data. The beliefs about future behaviour indicate how to achieve a service that is appealing to the identified target group-what to develop further and what to avoid. The behaviour in the test shows in much more detail how those recommendations can be followed. For example,
• visualizing variation, healthiness, • providing social functions and • automatically suggesting menus and individual suggestions would improve the compliance of the IT system with suggestions. In addition,
• adding the option of picking up food at the grocery store, and what the theory says is that individuals that have an impact on the decision should be identified so that prediction of the behaviour can be more accurate. The F-SET, as used in this study, did not identify individuals that are important for intention to use. Furthermore, it did not provide a value attached to each factor that indicates its relative importance and it will not provide a value indicating the overall service quality. This means that if the generated data are considered as requirements, some additional ranking or sorting of the factors will have to be made. The impact of making changes to specific factors can only be understood if the F-SET is used in an iterative service development process, or as part of e.g. a User Centered Design (Mayhew, 1999) or Scenario Based Design (Carroll, 1999) process. The factors can then be used to direct the design process, much like design goals or requirements. As is now, it is up to the judgement of designers using the technique to decide how and what to prioritize. The most often mentioned factors are not necessarily the most important for the use of the service.
The F-SET generated usability type feedback (Hassenzahl and Roto, 2007) , but not as detailed as in most UEMs related to how to implement the service. Also, a few comments related to user experience values (Hassenzahl, 2003) could be found, relating to the conceptual level and what to design. The important distinction is not whether a factor relates to hedonic or usability values, but whether it is relevant for the intention to use the service. The types of feedback will be decided by the specific service that is being developed, since that feedback concerns the intention to use that specific service in the future. The knowledge will thus be different for different services. Some have a strong emphasis on the experience, and for other services e.g. security, reliability, or efficiency, will be more important. We assume, that in a service where the hedonic qualities are more important for intention to use, such factors will be more commonly mentioned when using the F-SET, and the opposite will occur if usability ('ergonomic' in Hassenzahl, 2001) qualities are more important.
Outcomes of the evaluation
Several changes to the service were made based on the evaluation results, which illustrate the constructive nature of the F-SET. Examples of the ones that were deemed to be of highest priority include a decision to integrate food articles connected to ingredients. This way, the customer can choose the brand and type of food item to be ordered for each ingredient. Price information for all available food items were also added, allowing the customer to know the exact price of a placed order. To further facilitate order placement, a database with photographs of food items were also included, facilitating visual recognition of food items usually bought. Changes to the food packing routines were also made. When in doubt about an ordered food item or when an item is no longer in stock, the packer is now instructed to call the customer and discuss how to handle the situation.
Future research
It is possible to use the F-SET in an iterative process where each step builds upon the previous, accompanied by more and more refined versions of the service and the supporting IT system. Since the F-SET produces knowledge about both IT-system and service, it can potentially be incorporated in a number of different development approaches. An interesting future research project could include the exploration of how the F-SET fits with existing IT development processes. Both UEMs and experience evaluation methods feed into existing development processes (e.g. Carroll, 1999; Mayhew, 1999) , and it should be possible to fit the F-SET into those processes. In what ways could F-SET work as a complement to other iterative evaluation techniques or to elicit usability requirements? Also, how can the various types of data that result from using the F-SET be incorporated in a User Centered Design process?
In Section 5.1, we have shown examples of data generated by the F-SET and how it can be translated into design suggestions. However, the F-SET does not currently prescribe a preferred way to translate this data into well-formed requirements. In development projects there are different roles (e.g. IT developers, project managers, marketing and service managers) that are affected by the feedback generated by using the F-SET. How may existing techniques for requirement elicitation cater to the different needs of these different roles?
Prototyping in the design sense is not a widespread practice in service development, though it has been pointed out as an area where more research should be conducted (Ostrom et al., 2010) . Since the F-SET generates knowledge not only on the system level, but also on the service level it would be interesting to better understand how F-SET can be used to feed into the different existing service development processes (see e.g. Edvardsson et al., 2000; Inthekab, 2010) . How would service developers make sense of and use data from the F-SET?
It is possible that the F-SET could use any of the extended or modified versions of TPB to improve the technique. Alternative suggestions include diffusion of technology, flow theory, and social network theory which have all been used together with TAM and TPB in various ways (Venkantesh et al., 2003) . Self-efficacy has been mentioned as a concept related to perceived control (Ajzen, 1991) , which led to a more explicit incorporation of the theory in the TPB framework (Pavlou and Fygenson, 2006) , dividing control beliefs into self-efficacy beliefs and controllability beliefs. Also part of perceived Formative Evaluation of IT-based services 15 behavioural control is previous behaviour, which could be incorporated more explicitly in the model. Other extensions have been made, see Perugini and Bagozzi (2001) , which suggested the model of goal-directed behaviour, building on the assumption that desires are the proximal causes of intentions. Could the benefits of using any of these alternatives motivate adding them to the F-SET? There is a trade-off between the quality of output and the complexity of the evaluation instrument (Pavlou and Fygenson, 2006; Perugini and Bagozzi, 2001 ).
CONCLUSIONS
The generated feedback was analysed and categorized into factors that influence the intention to use the service. The factors that were mentioned most often were time, price, usefulness, and availability. The feedback from the informants were distributed evenly between the service and the IT system, and across behavioural and control beliefs, thus adding confidence that the F-SET can be used to evaluate IT systems in parallel with services. The different constructs will generate different types of knowledge about how to redesign a service based on the F-SET. While the pre-study reveals what the significant factors are for each construct, the following test provides additional insights about what is that influence intention to use a service. Subsequently, it is possible to transform those insights into design goals. The behavioural beliefs should then be considered as indicators about what a successful service and IT system should be and what they should offer. Control factors identify issues that might prevent future use while subjective norm factors consist of stakeholder groups in this case, and understandings of their attitudes towards the service.
Redesign of both the service and the IT system could be supported by positive and negative comments, as well as some straightforward suggestions for features and functions. A large number of suggestions were the result of looking at each comment individually. These suggestions can be prioritized based on the most often mentioned factors. In conclusion, we have used this method with good results that had implications for developing the service further.
